Explanatory Notes Mapping Methods
This map was compiled from detailed surficial geologic maps where available (see index map and list of map sources, map sheet). The remainder was mapped at the scale of 1:100,000 by standard field methods and interpretation of remote-sensing images, including aerial photography and Landsat 7 data. Field methods included examining the geomorphology, surface and internal features, and soil development. Mapped geology was transferred from aerial photographs to GIS by digitizing, using mosaics of digital orthophoto quadrangles. Digitizing was conducted at screen scales of 1:25,000 to 1:35,000 to provide location accuracy.
Map Classification
Mapping followed the approaches developed by Yount and others (1994) that describe surficial deposits according to a matrix of age and depositional process. Unit symbols reflect this breakdown into age and process. However, in erosional environments, landform and surficial-cover attributes are described by the map-unit symbols, and age is generally not provided because the environments are spatially nonuniform with respect to age.
Composite Symbols
Surficial geologic units commonly form thin (<2 m) veneers over older surficial units and bedrock. In map areas where this relation is common, the unit labels designate two units separated by a slash (/). The younger, or overlying, unit is indicated first. Thus, Qya/Qoa indicates an area where a veneer of young alluvial fan deposits (Qya) overlies old alluvial fan deposits (Qoa), and Qya/fpg indicates an area where a veneer of young alluvial fan deposits (Qya) overlies felsic, grussy granite (fpg).
The lateral extent of individual deposits is commonly so small that each exposure cannot be shown individually at the map scale. Areas made up of deposits too small to show at map scale (representing >20% of the area) are indicated by unit labels separated by a plus sign (+); the most common deposit is listed first. Thus, Qya+Qia indicates an area that contains both Qya and Qia deposits, and Qya is more common than Qia.
Conventions for Erosional Environments
Erosional environments such as mountains and pediments are widespread and consist of thin, surficial sediment distributed irregularly among bedrock exposures. Materials in mountain areas are largely formed in place by weathering of the bedrock but may be transported short distances by mass-wasting and fluvial processes. Such materials are designated as "hillslope materials" regardless of transport mechanism. Thicker, areally consistent, and mappable hillslope sediment is distinguished as colluvium and landslide deposits. Pediments in this area are primarily Miocene in age (Dohrenwend, 1988; Miller, 1995) but have continued to evolve into the Quaternary, because Quaternary deposits are associated with many pediment surfaces. Map labels for both pediment and hillslope deposits include the underlying bedrock type. Bedrock material is classified in ten map units based on chemical composition and weathering characteristics.
Pediments are erosional surfaces that present special challenges for mapping. They exhibit varying degrees of incision and cover by a sediment veneer, are formed in varying substrate rocks and deposits, and vary in age. Pediments are represented on the map by two unit labels separated by a hyphen (-). The first unit label indicates the degree to which the pediment is dissected and the second label indicates the substrate material. Thus, Qpv-fpg indicates a veneered pediment (Qpv) cut into grus-forming felsic plutonic rock (fpg).
Quaternary Faults
Faults that probably ruptured Quaternary deposits are recognized in four areas of the Ivanpah 30' x 60' quadrangle. The faults do not appear to be Holocene in age. They are summarized below and in table 1. (Miller and others, 2010) .
2 Unit Qya4 is a subdivision of unit Qya mapped locally near faults but not shown on the map and is approximately 14 to 9 ka (Miller and others, 2010) .
Cedar Canyon Area
The Cedar Canyon Fault (Hewett, 1956 ) lies in Cedar Canyon and separates rocks in Pinto Mountain from those in the Mid Hills. To the northeast, it separates rocks in the Blind Hills from those in the New York Mountains. In the easternmost exposure of the fault, it cuts not only bedrock but also surficial gravel assigned to unit QToa on the basis of the lack of original landform and the lack of soils in the bouldery deposit. Therefore, this fault ruptured during or after Pliocene to early Pleistocene time, but timing is imprecise because the local units are not dated directly. A parallel trace of the fault in the Blind Hills (Miller and others, 1991) 
Cima Area
Three kilometers southwest of the town of Cima, California, Miocene gravels underlie a hill that rises above the surrounding subdued plain. The hill has a linear, steep northwest side and dissected, eroded, more gently sloping southeast side. Gravels underlying the hill are similar to those in the adjacent plain, suggesting that the topographic relief may reflect young faulting. No Quaternary deposits are cut by the presumed fault along the linear margin of the hill, but the preserved lineament in readily eroded sediment may indicate a Pliocene to Pleistocene age for last rupture on the presumed fault.
Cinder Cones Lava Beds and Old Dad Mountain Area
Skirvin and Wells (1990) described several Quaternary faults cutting middle Pleistocene lava flows in the Cinder Cone Lava Beds area northeast of Kelbaker Road and similar faults to the southwest near Old Dad Mountain. Our investigations in the lava beds area failed to establish that these faults cut the lava flows. Our interpretation is that most faults are older than middle Pleistocene lava flows, yet they exhibit scarps in readily eroded Miocene gravel and, therefore, may be early Quaternary in age. The faults are difficult to trace more than a few kilometers beyond the area of lava flows. The western fault (Lava Beds West) is exposed in wash cuts, where it exhibits breccia in sediment overlying Proterozoic gneiss, all of which is overlain by unfaulted late Pleistocene unit Qia sediment and unfaulted lava flows dated at 130±60 ka to 170±60 ka (Dohrenwend and others, 1984) . A lineament that lies northwest of the faults exposed in wash cuts may represent inherited topography or faults displacing unit Qia. The former interpretation is indicated by the weight of the field evidence. Two kilometers to the northeast (Lava Beds East), three parallel fault zones are exposed in a wash, each overlapped by Pleistocene (460±80 ka; Dohrenwend and others, 1984) lava flows. Spectacular wash-bank exposures of the faults demonstrate that the faults cut Miocene gravel but not the lava flows.
A fault along the southwest front of Old Dad Mountain cuts old colluvium, based on stage III+ calcic soil development, and does not cut late Pleistocene unit Qia deposits. The precipitous linear southwest front of Old Dad Mountain was apparently created by significant displacement along faults that are largely older than middle Pleistocene deposits that flank the mountain front. No evidence was found that supports a Quaternary age for faults along the northeast side of Old Dad Mountain.
Bristol Mountains
In the southwest corner of the Ivanpah quadrangle, Brady (1992) mapped several strike-slip faults cutting Miocene sediment in the Bristol Mountains and described one segment as cutting Quaternary deposits. No indisputably ruptured Quaternary deposits were noted during field investigations in the Ivanpah map area, but two of the fault segments mapped by Brady in the Ivanpah quadrangle are possibly Quaternary in age, based on straight, modestly eroded scarps in moderately indurated Miocene sediment. Each segment exhibits several splays. Farther south, Bedford and others (2006) others, 1985, 1995) . Oldest form of the intermediate fan unit in this vicinity is dated between ~600 ka and ~400 ka (Dohrenwend, 1991 Composed of moderately sorted to well-sorted sand. Little or no soil development but reddened zones representing incipient B horizons present in some deposits. Dated by luminescence methods in Kelso Dunes area as general pulses of eolian sand deposition from 0.5 to 1.6, 3.5 to 4.3, and 8 to 10 ka (Clarke, 1994; Lancaster and Tchakerian, 2003 (Dohrenwend, 1988; Miller, 1995) . Pediment surfaces are divided into three general classes by surface characteristics:
Qpv Veneered pediment-Fairly smooth veneer of sediment, generally <2 m thick, is present on the pediment; soil development variable. Bedrock exposures in small knobs, roadcuts, and washes used to identify pediment. May be partly dissected Qpi Incised pediment-Incised pediment with most of the surface expressed as flat surfaces of bare rock with patchy veneer of sediment; channels cut into rock serve to transport eroded sediment Qpd Deeply dissected pediment-Deeply dissected pediment identifiable by similar heights of bedrock knobs and pinnacles. Area between pinnacles may be covered with sediment or is bare rock
VOLCANIC ROCKS
Volcanic flows, cinder cones, and other volcanic deposits emplaced during the Quaternary are distinguished, because they interfinger with surficial deposits and affect surface processes Qmv Mafic volcanic rocks (Quaternary)-Lava flows and cinder cones of basaltic composition in the Cinder Cone Lava Beds. Consists mainly of lava flows with subordinate cinder cones. Lava-flow surfaces lie 5-30 m above modern pediments and exhibit pedogenic development similar to alluvial fans of similar ages (Dohrenwend and others, 1984; Wells and others, 1985) . Most Quaternary lava flows range from ~10 to 450 ka others, 1985, 1995; Phillips, 2003) 
SUBSTRATE MATERIALS

